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Abstract of JP91 8851 7 

PROBLEM TO BE SOLVED: To provide iron-containing superfine zinc oxide capable of completely shielding A- 
region of ultraviolet rays while utilizing transparent feeling of zinc oxide and suitable for using as a sunburn- 
preventing cosmetic or a coating material for shielding of ultraviolet rays and to provide a producing method of the 
iron-containing superfine zinc oxide. SOLUTION: This iron-containing superfine zinc oxide is zinc oxide having 
0.01-0.1&mu m average primary particle diameter and contains 0.1-10wt.% of iron inside the crystal lattice. The 
iron-containing superfine zinc oxide is obtained by neutralizing an aqueous solution containing a zinc salt and an 
iron salt with ammonium carbonate or ammonium hydrogencarbonate, filtering, washing and drying the resultant 
precipitation and burning in an oxidative atmosphere at 300-600 deg.C. 
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Translated by mechanical translation system 

l.This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l]iron content which is a zinc oxide with a particle diameter [ first / an average of] 
of 0.01-0.1 micrometer, and has iron in 0.1 to 10% of the weight of the range inside the 
crystalline lattice — super — a detailed zinc oxide. 

[Claim 2]Ammonium carbonate or ammonium acid carbonate neutralizes solution containing 
zinc salt and iron salt, iron content which is a zinc oxide with a particle diameter [ first / an 
average of] of 0.01-0.1 micrometer characterized by calcinating at temperature of 300-600 
** under an oxidizing atmosphere after filtering obtained precipitate, rinsing and drying, and 
has iron in 0.1 to 10% of the weight of the range inside the crystalline lattice — super — a 
manufacturing method of a detailed zinc oxide. 

[Claim 3]Are a zinc oxide with a particle diameter [ first / an average of ] of 0.01-0.1 
micrometer, and have iron in 0.1 to 10% of the weight of the range inside the crystalline 
lattice, and. To the particle surface, aluminum, silicon, titanium, a zirconium, covering which 
consists of a hydrous oxide or an oxide of at least one sort of elements chosen from tin and 
antimony — oxide conversion — iron content — oxide covering iron content overly having in 
1 to 15% of the weight of the range to a detailed zinc oxide -- super — a detailed zinc oxide. 
[Claim 4]iron content which is a zinc oxide with a particle diameter [ first / an average of] 
of 0.01 ^0. 1 micrometer, and has iron in 0.1 to 10% of the weight of the range inside the 
crystalline lattice — water being made overly to distribute a detailed zinc oxide, and it being 
considered as a slurry, and, water soluble salt of at least one sort of elements chosen as this 
slurry from aluminum, silicon, titanium, a zirconium, tin, and antimony — oxide conversion - 
- the above-mentioned iron content, after overly adding in 1 to 15% of the weight of the 
range to a detailed zinc oxide, neutralizing — a hydrous oxide or an oxide of the above- 
mentioned element — said iron content — oxide covering iron content making a detailed zinc 
oxide particle surface overly cover — super- — a manufacturing method of a detailed zinc 
oxide. 

[Claim 5]the iron content according to claim 1 or 3 — sunscreen cosmetics which overly 
contain a detailed zinc oxide. 

[Claim 6]the iron content according to claim 1 or 3 — an ultraviolet-rays cover paint which 
overly contains a detailed zinc oxide. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]this invention ~ iron content — it is overly related with the sunscreen 
cosmetics and the ultraviolet-rays cover paint using the overly detailed zinc oxide which 
contains iron in the inside of a crystalline lattice, its manufacturing method, and it in detail 
about a detailed zinc oxide, its manufacturing method, and its use. 
[0002] 

[Description of the Prior Art] Although the ultraviolet rays which reach on the ground are 
classified into area A (wavelength of 320-380 nm), and area B (wavelength of 290-320 nm) 
with the wavelength (International Commission on Illumination), we are anxious about the 
increase in the ultraviolet quantity which reaches on the ground with depletion of the ozone 
layer by chlorofluocarbon etc. in recent years. By making such a situation into a background, 
although the cover of area B of cover of ultraviolet rays was a center conventionally, these 
days, cover of area A is also beginning to attract attention. It is because the ultraviolet rays 
of this area A are attained to the inner part part of the skin, an organization is wounded and 
aging of skin is caused. 

[0003]Although the ultraviolet ray absorbent used for sunscreen cosmetics or an ultraviolet- 
rays cover paint is an organic compound of a benzophenone series or a benzoic acid series 
conventionally, since the absorption band of these compounds exists in the range of 280-350 
nm, it cannot cover the ultraviolet rays of area A thoroughly in general. The ultraviolet ray 
absorbent which consists of the conventional above-mentioned organic compound has come 
to be regarded as questionable also in respect of safety. 

[0004]Therefore, the larger inorganic pigment of the ultraviolet absorption belt is used more 
often as an ultraviolet ray absorbent, and average primary particle diameter especially these 
days an ultra fine particle of 0.1 micrometer or less, When it blends with cosmetics or a paint, 
a transparent coat is formed and it is fond in that it can have natural tone. Since ultraviolet 
rays with a wavelength of 360 nm or less are covered thoroughly, most especially titanium 
oxide is used. However, since a refractive index is a rutile type thing, and titanium oxide's is 
as high as 2.7 and its obliterating power is strong, even if it uses an ultra fine particle of 0.1 
micrometer or less, transparence does not become thoroughly, but it gives a feeling of nebula. 
There is a fault which will show skin unhealthily when the sunscreen cosmetics which 
blueness started, for example, blended titanium oxide of such an ultra fine particle are 
applied to skin if titanium oxide becomes an ultra fine particle of 0.1 micrometer or less 
(JP,7-23294,B). 

[0005]Then, the zinc oxide which does not have such a fault now attracts attention 
dramatically. A zinc oxide has an ultraviolet absorption belt larger than titanium oxide, and 
covers thoroughly ultraviolet rays with a wavelength of 370 nm or less, and since a refractive 
index is also as low as 1.9-2.0, At an ultra fine particle of 0.1 micrometer or less, there is 
also no feeling of nebula so that highly in [ obliterating power may be small and ] titanium 
oxide for a transparent feeling (JP, 7-23294, B). When using for a paint, coloring preparation 
is easy, and when using for another side and cosmetics, there is no blueness and astringency 
(namely, the tightening effect of skin) and the resolution effect can be given, and also it has 
the effect of acting also as an absorbent of sebum. 

[0006]Thus, although the zinc oxide is excellent as an ultraviolet shielding agent of 
transparency, By the time it covers the area A of ultraviolet rays thoroughly, will not result, 
but moreover, absorption edge wavelength shifts to the short wavelength side like titanium 
oxide, and as particle diameter becomes small At the time of the particle diameter of 0.05 
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micrometer. The absorption end becomes near 370 nm and the absorption end retreats to near 

365 nm at the time of the particle diameter of 0.01 micrometer. 

[0007] 

[Problem(s) to be Solved by the InventionJThis invention was made in order to solve various 
problems in the conventional ultraviolet absorption which were mentioned above, and it is 
****. the purpose can cover the area A of ultraviolet rays thoroughly, employing efficiently 
the transparent feeling which ** has — therefore, suitable iron content to use for sunscreen 
cosmetics or an ultraviolet-rays cover paint — it is overly providing a detailed zinc oxide, 
such [ this invention ] iron content ~ it overly aims at the manufacturing method and use of a 
detailed zinc oxide, and providing sunscreen cosmetics and an ultraviolet-rays cover paint 
especially. 
[0008] 

[Means for Solving the Problem]iron content by this invention — a detailed zinc oxide is a 
zinc oxide with a particle diameter [ first / an average of ] of 0.01-0.1 micrometer, and overly 
has iron in 0.1 to 10% of the weight of the range inside the crystalline lattice 
[0009]such iron content - a detailed zinc oxide can overly be obtained by calcinating at 
temperature of 300-600 ** under an oxidizing atmosphere, after filtering precipitate obtained 
by ammonium carbonate or ammonium acid carbonate neutralizing solution containing zinc 
salt and iron salt according to this invention, rinsing and drying. 
[0010] 

[Embodiment of the Invention] first, the iron content by this invention — manufacture of a 
detailed zinc oxide is overly explained, the iron content by this invention — in manufacture 
of a detailed zinc oxide, although water soluble salt, such as a chloride, sulfate, a nitrate, and 
acetate, is used as zinc salt, for example, it is not overly limited to these. Like zinc salt as 
iron salt, although water soluble salt, such as a chloride, sulfate, a nitrate, and acetate, is 
used, it is not limited to these. The solution containing zinc salt and iron salt may prepare the 
solution of zinc salt, and the solution of iron salt independently, and may mix these, and may 
dissolve zinc salt and iron salt in water, and may be prepared. Iron salt may be dissolved in 
the solution of zinc salt, and this contrary may be sufficient. 

[001 l]In preparation of the solution containing the above-mentioned zinc salt and iron salt, 
as iron, 0.1 to 10% of the weight, iron salt is preferably, used into the zinc oxide generated 
so that it may be contained in 0.5 to 8% of the weight of the range. When there is less 
quantity of the iron contained in the zinc oxide generated than 0.1 % of the weight, Since the 
zinc oxide generated is tinged with deep red when there is almost no improvement of the 
ultraviolet absorption ability of the zinc oxide generated and another side and 10 % of the 
weight are exceeded, natural tone will be spoiled when it uses for cosmetics or a paint. 
[0012]Subsequently, ammonium carbonate or ammonium acid carbonate neutralizes the 
solution containing the above-mentioned zinc salt and iron salt, and precipitate is made to 
generate. The above-mentioned carbonate is used here as a neutralizer in order not to make 
alkali metal ion contain during precipitate. When precipitate contains alkali metal ion, It is 
difficult to remove alkali metal ion from precipitate by rinsing, and is because the alkali 
metal ion which remains in precipitate promotes sintering of particles at the time of the 
calcination, particles are hypertrophied, so it becomes difficult to obtain the target ultra fine 
particle. 

[0013]In order to neutralize the solution containing zinc salt and iron salt with ammonium 
carbonate or ammonium acid carbonate, To this ammonium carbonate or ammonium acid 
carbonate, specifically stirring the solution containing zinc salt and iron salt, for example 
with a solid, Or the solution may be added, it may neutralize, the solution which contains 
zinc salt and iron salt in the solution of ammonium carbonate or ammonium acid carbonate 
may be added on the contrary, and it is not limited in particular. The solution of the solution 
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which contains zinc salt and iron salt in a proper container, ammonium carbonate, or 
ammonium acid carbonate may be added simultaneously, and it may neutralize. In order to 
neutralize the solution containing zinc salt and iron salt with ammonium carbonate or 
ammonium acid carbonate, it is preferred to use these 1-1.5-Eq carbonate of the total quantity 
of zinc salt and iron salt. 

[0014]In this invention, the solution containing zinc salt and iron salt and the solution of 
ammonium carbonate or ammonium acid carbonate should just be the grades which can stir 
uniformly the heterogeneous system which precipitate generates on the occasion of the 
above-mentioned neutralization, and are not limited in particular in the concentration. 
[0015]Thus, the above-mentioned carbonate neutralizes zinc salt and iron salt, precipitate is 
made to generate, and it ranks second, and this is filtered and rinsed and it dries. Thus, since 
the adhesiveness of a dry matter becomes strong and the handling by a post process becomes 
difficult when there is much quantity of the moisture in the dry matter obtained, the moisture 
of a dry matter is preferably made into 0.1% or less. Thus, according to the X diffraction, the 
dry matter obtained is a mixture of basic zinc carbonate and a formless thing. 
[00 16] Subsequently, dry grinding of the above-mentioned dry matter is carried out by 
hammermill, an edge runner mill, etc., and it is considered as fines. Since a dry matter is 
obtained as a lump of a globular shape, tabular, and the shape of a noodle, it is usually 
preferred to grind this so that it may become 80-mesh opening of the whole traffic. Without 
carrying out dry grinding here, if a dry matter is calcinated, particle diameter gets fat for 
crystal growth or a secondary aggregation, and the ultra fine particle of the zinc oxide made 
into the purpose cannot be obtained. On the other hand, when carrying out dry grinding after 
calcination and especially grinding shock nature, such as a hammermill, since dullness arises 
in the color of the product obtained, it is preferred to carry out dry grinding also from this 
viewpoint, undesirably, before calcinating a dry matter. 

[0017]subsequently, the iron content made into the purpose by calcinating the above- 
mentioned dry matter at the temperature of the range of 300-600 ** under the oxidizing 
atmosphere of the air middle class typically — a detailed zinc oxide can overly be obtained. 
Since it is obtained as a lump of a globular shape, tabular, and the shape of a noodle, it is 
usually preferred here to carry out dry grinding to such an extent that the above-mentioned 
dry matter does not interfere with handling before calcination. When a long time is needed 
for disassembly of said basic zinc carbonate when calcination temperature is lower than 300 
**, and exceeding 600 **, it is difficult for a dry matter to sinter or weld, and for particles to 
be enlarged, and to obtain the target ultra fine particle, the iron content obtained although 
firing time in particular is not limited — in consideration of the demand physical properties 
of a detailed zinc oxide, etc., it is overly determined suitably. Usually, it is the range of 0.5 
to 3 hours. 

[0018]thus, the iron content obtained — a detailed zinc oxide is in the range of first [ an 
average of] 0.01-0. 1-micrometer particle diameter, iron is overly included in the inside of 
the crystalline lattice in 0.1 to 10% of the weight of the range, and iron dissolves inside a 
crystalline lattice. 

[00 19] Since detailed iron oxide has overly high transparency and it has an ultraviolet 
absorption end in 400-450 nm, According to this invention, by making iron dissolve inside 
the crystalline lattice of a zinc oxide, originally a zinc oxide can shift to the Takanami chief 
side rather than the absorption end which it has, and an ultraviolet absorption end can cover 
the ultraviolet rays of area A in this way nearly thoroughly, and the iron content by this 
invention — since, as for the detailed zinc oxide, iron is overly dissolving inside the 
crystalline lattice of a zinc oxide — classification by color with a zinc oxide and a ferrous 
component — arbitrary carrier fluid objects can be distributed uniformly, without producing 
him. 
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[0020]according to this invention — such iron content — have covering which overly consists 
of the hydrous oxide or oxide of at least one sort of elements chosen as the surface of a 
detailed zinc oxide from aluminum, silicon, titanium, a zirconium, tin, and antimony — it can 
close, moreover — according to this invention ~ iron content — have covering which overly 
becomes the surface of a detailed zinc oxide from organic matters, such as various carboxylic 
acid, alcohol containing polyol, amine, and a siloxane, ~ it can close. 

[0021]the iron content which has such oxide covering — a detailed zinc oxide, [ overly ] for 
example, iron content — making water overly distribute a detailed zinc oxide, considering it 
as a slurry, and accepting necessity — wet milling, the water soluble salt of the above- 
mentioned element after carrying out classifying processing ~ iron content ~ by neutralizing 
suitably with acid or alkali, after overly adding in oxide conversion to a detailed zinc oxide 
in the quantity of 1 to 15% of the weight of the range, iron content — the iron content which 
was made overly to precipitate and laminate the hydrous oxide or oxide of the above- 
mentioned element on the surface of the particles of a detailed zinc oxide, and was processed 
in this way after this — the iron content which overly filters a detailed zinc oxide, is dried 
and is made into the purpose by grinding and which carried out oxide covering — a detailed 
zinc oxide can overly be obtained. 

[0022]the quantity of oxide covering — usually -- iron content — it is overly 1 to 15% of the 
weight of a range to a detailed zinc oxide, and is 3 to 10% of the weight of a range preferably, 
the quantity of oxide covering — iron content — to a detailed zinc oxide, when less than 1 % 
of the weight, it is a quantity insufficient for covering a particle surface for an ultra fine 
particle so that according to this invention, and improvement in the characteristic by 
covering cannot overly be expected. However, when the paint which contains such particles 
by particle diameter becoming large by covering when the quantity of oxide covering exceeds 
15 % of the weight is coat-ized, there is a possibility that the transparency of a coat may be 
spoiled. 

[0023]thus, iron content — the dispersibility in the carrier fluid inside of the body can be 
improved by overly covering a detailed zinc oxide with an oxide — iron content — the 
endurance of the tunic which overly contains a detailed zinc oxide, or a coat can be improved. 
[0024] 

[Example]Although an example is given to below and this invention is explained to it, this 
invention is not limited at all by these examples. 

[0025]Aqueous-ferric-chloride 2.4mL was added to the example 1 zinc-chloride solution (68 
g/L as ZnC12) 2L 35%, and it was considered as the uniform mixed solution. Holding in 
ordinary temperature, under stirring, in this solution, about 10 minutes was required and the 
ammonium-acid-carbonate solution (79 g/L as NH4HC03) 2.2L was added. pH of the 
mixture after the end of addition was 6.3. Then, it riped for 30 minutes, stirring a mixture. 
pH of the mixture was set to 6.4. Thus, after filtering and rinsing the acquired neutralization 
product of fine red, this was dried to 0.1% or less of water content. 

[0026]It was checked that the obtained dry matter is a mixture of the X diffraction figure to 

basic zinc carbonate and a formless thing. After a coffee mill grinds this dry matter for 1 

minute, it calcinates for about 60 minutes in the electric furnace held at 400 **. 

then ~ cooling to a room temperature — iron content — the detailed zinc oxide was overly 

obtained. 

The X diffraction figure of this fired material was a zinc oxide. 

[0027]making it be the same as that of Example 1 in example 2 Example 1 except having 
used aqueous ferric chloride 4.8 mL 35% — iron content — the detailed zinc oxide was overly 
obtained. 

[0028]making it be the same as that of Example 1 in example 3 Example 1 except having 
used aqueous ferric chloride 24 mL 35% — iron content — the detailed zinc oxide was overly 



6 

obtained. 

[0029]The detailed zinc oxide was overly obtained like Example 1 except not having added 
aqueous ferric chloride to comparative example 1 zinc-chloride solution 35%. 
[0030]the zinc oxide (iron content ~ overly detailed) produced by making it above — a 
potassium permanganate titrimetric method — iron content ~ a BET adsorption method — 
specific surface area — the first [ an average of ] particle diameter was measured with 
100,000 times as many transmission electron microscope photographs, respectively. The 
obtained zinc oxide was distributed with the paint shaker in nitrocellulose resin, the obtained 
paint was applied on the polyethylene terephthalate film, and the coat of 4 micrometers of 
dry membrane thickness was formed. A 250-800-nm transmission curve was measured for 
this with the spectrophotometer, and it asked for the ultraviolet absorption end. A result is 
shown in Table 1 . 



[0031] 
[Table 1] 







nmm2 






ft*** (%) 


0.48 


0.95 


4.70 


0 


ttmm (mVg) 


43.5 


47.3 


52.6 


53.3 




0.030 


0.028 


0.030 


0.028 


£*WJKSg (nm) 


370 


375 


383 


367 



[0032]the iron content obtained in example 4 Example 2 — after making it distribute 
underwater so that it may become the concentration of 100 g/L and overly carrying out the 
wet milling of the detailed zinc oxide, while carrying out temperature up to 70 ** and stirring 
— this — iron content — 5% of the weight of the sodium silicate aqueous solution was overly 
added as Si02 to the detailed zinc oxide. Subsequently, it riped for 60 minutes, having added 
sulfuric acid, having adjusted pH to 6.5, and holding at 70 **. subsequently, iron content — 
after it added 3% of the weight of aluminium chloride solution as aluminum203 and sodium 
hydroxide solution overly adjusted pH to 8.5 to the detailed zinc oxide, it riped for 120 
minutes. 

[0033]the iron content processed in this way — a grinding machine grinds, after overly 
filtering, rinsing and drying a detailed zinc oxide -- oxide covering iron content — the 
detailed zinc oxide was overly obtained. Based on the following formulas, the sunscreen 
milky lotion was prepared using this, and after applying this so that it may become silica 
glass with 25 micrometers of thickness, the transmissivity of 250-800 nm was measured. A 
result is shown in Table 2. 
[0034] 

(Formula of a sunscreen milky lotion) 

Tori octanoic acid ~ glyceryl 10.0 % of the weight 

PARAMETOKISHI 2-ethylhexyl cinnamate 5.0 % of the weight 

Cyclohexa siloxane 20.0 % of the weight 

oxide covering iron content 

super detailed zinc oxide 5.0 % of the weight 

Ethanol 1 0 . 0 % of the weight 

Purified water 50.0 % of the weight 

[003 5] it was obtained by the comparative example 2 comparative example 1 — the sunscreen 
milky lotion was overly prepared like Example 4 using the detailed zinc oxide. After 
applying this so that it may become silica glass with 25 micrometers of thickness, the 
transmissivity of 250-800 nm was measured. A result is shown in Table 2. 
[0036] 
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[Table 2] 





m 


a 


m (%) 












(300 u) 


(380 nil) 


(500 nm) 




17.5 


25.0 


67.2 


ik®M2 


25,8 


42.1 


80.3 



[0037]the oxide covering iron content obtained in example 5 Example 4 ~ the detailed zinc 
oxide was overly made into the ultraviolet-rays cover paint by the following formula, and 
after applying this so that it may become silica glass with 25 micrometers of thickness, the 
transmissivity of 250-800 nm was measured. A result is shown in Table 3. 
[0038] 

(Formula of an ultraviolet-rays cover paint) 

oxide covering iron content super detailed 

zinc oxide 50.0 % of the weight 

BEKKO light M-6602-60S (product made 

from Dainippon Ink Chemical industry) 40.0 % of the weight 

Super BEKKAMIN J-820 (product made 

from Dainippon Ink Chemicals Industry) 10.0 % of the weight 

[0039]After [ which was applied so that it might paint-ize and might overly become silica 
glass with 25 micrometers of thickness about this like Example 5 using a detailed zinc 
oxide ] being obtained by the comparative example 3 comparative example 1, the 
transmissivity of 250-800 nm was measured. A result is shown in Table 3. 
[0040] 
[Table 3] 





m 


m 


* (%) 












(300 nm) 


(380 nm) 


(500 nm) 




0.2 


1.5 


39.1 


mm 3 


0.5 


5.7 


63.1 



[0041] 

[Effect of the Invention]the iron content by this invention — since iron is dissolving inside 
the crystalline lattice of a zinc oxide, the broad ultraviolet absorption ability which a ferrous 
component has, and the transparency which a detailed zinc oxide overly has are revealed 
simultaneously, and the detailed zinc oxide can overly cover the area A of ultraviolet rays 
thoroughly. Since iron is dissolving inside the crystalline lattice of a zinc oxide, there is also 
no color separation by the ferrous component and a zinc oxide. If it uses for sunscreen 
cosmetics or an ultraviolet-rays cover paint, there is also an advantage which is excellent in 
transparency. 



